3 Aim: The purpose of this study was to evaluate the efficacy of trans-abdominal 4 ultrasonography (USG), a non-invasive diagnostic tool, in predicting the presence of 5 intra-abdominal adhesions, especially near the trocar entry area, to provide safe surgical 6 access to the abdomen. 7 Materials and methods: Fifty-nine women with a previous history of open abdominal 8 surgery (group A) and a group of 91 women with no previous history of surgery (group 9 B) underwent dynamic ultrasound evaluation of the abdominal fields before 10 laparoscopic operations. The anterior abdominal wall was divided into six quadrants: 11 right upper, right lower, left upper, left lower, suprapubic, and umbilical. Adhesions 12 were evaluated by surgeons during the operation and by radiologists using USG prior to 13 the operation. Visceral organ movements greater than 1 cm was defined as normal 14 visceral slide (positive test), with less than 1 cm of movement defined as abnormal 15 visceral slide (negative test). Sliding test measures movements of omental echogenicity 16 or a stable echogenic focus that corresponds intestine peritoneal echogenicity that 17 underlies abdominal wall during exaggerated inspiration and expiration. Adhesions 18 observed during surgery were evaluated on a four-point scale, with 0 indicating no 19 adhesions present, 1 indicating the presence of a thin, filmy avascular adhesion, 2 20 indicating the presence of a dense and vascular adhesion, and 3 indicating adhesions 21 that connect surrounding organs with the overlying peritoneal surfaces. The McNemar 22
history, obtained through interview and by reference to the medical records of the 69 participants. 70
2.2.Method

71
Prior to elective surgery, USG was performed to evaluate visceral slide. The patients were asked to take normal and exaggerated breaths for the 83 evaluation of spontaneous and induced visceral slide, respectively. In cases of 84 uncooperative patients, organ movement was induced by manual abdominal 85 ballottement (induced visceral slide). During USG, attention was paid to a distinct 86 hyperechogenic area just beneath the anterior abdominal wall peritoneum. The 87 maximum excursion of this area was measured and recorded in the six predefined 88 segments.
89
A stable echogenic focus corresponding to the omentum or intestine was 90 identified, and the distance travelled by the focus was recorded while the participant 91 5 performed an exaggerated inspiration and expiration. The visceral slide, i.e., the 92 longitudinal distance that the viscera travelled from point A to point B, as visualized on 93 USG, was noted ( Figure 2 ). Movement of the viscera greater than 1 cm was defined as 94 normal visceral slide (positive test), and movement of less than 1 cm was defined as 95 abnormal visceral slide (negative test), as previously established by Tu et al. [3] .
96
Operative findings during surgery were recorded by the operating surgeon.
97
Surgeons ASC, NA, and HUY performed the laparoscopic operations and assessed the 98 six predefined segments for intra-abdominal adhesions in all 150 patients during the 99 surgery. The following scoring system [7] was used to classify the adhesion severity: 100 Score 0, no adhesions present; Score 1, presence of thin, filmy avascular adhesions;
101
Score 2 presence of dense and vascular adhesions; and Score 3, at least one adhesion 102 connecting the surrounding organs to the peritoneal surfaces. assuming an alpha value of 0.05 and power of 0.80. We enrolled 200 subjects to cover 108 potential loss of patients to follow-up. Power analysis was performed using PASS for dense and vascular adhesions, and 3 for adhesions connecting surrounding organs 137 with the peritoneal surfaces. All findings were recorded by the operating surgeon.
138
In Tables 3-5, intraoperative findings were evaluated separately in six 139 predefined regions. In the study group, the visceral sliding test performed using USG 140 had a sensitivity of 96.39% (95% CI 89.8-99.2), specificity of 97.43% (95% CI 96.1-141 98.4), PPV of 97.43% (95% CI 70.0-86.6), and NPV of 99.6% (95% CI 98.6-99.9) to 142 predict adhesions during the preoperative period (Table 3) . 143 The diagnostic performance of USG, according to intraoperative visceral 144 adhesion type, is described in Table 4 . The performance of USG according to the 145 location of adhesions is described in Table 5 . 
Discussion
147
The most frightful complications in endoscopic surgery, which is increasingly used 148 nowadays, are those encountered during the first entrance to the abdomen. Safe entry of 149 the abdomen is important, especially in patients who have had previous operations. In 150 these patients, complications due to adhesions at the entrance of the abdomen should be 151 predictable and preventable using non-invasive methods such as USG, which would 152 increase the preference for endoscopic surgical methods even in this risky patient group.
153
Preoperative detection of abdominal adhesions remains a difficult task.
154
Nevertheless, there are ongoing studies to identify the optimal non-invasive method of consuming and expensive [18, 19] .
168
In our study, similar to Sigel et al.
[2], we divided the abdomen into six 169 quadrants, and the adhesions were evaluated with USG before and during the operation. 170 We found that preoperative USG was successful in identifying adhesions [sensitivity, 171 96.39% (95% CI 89.8-99.2); specificity, 97.43%] (Table 3) . Meanwhile, Kolecki et al.
172
reported sensitivity and specificity values of USG of 90% and 92% respectively, in 173 visceral slide evaluations to predict adhesions [21] . 174 We scored intraoperative adhesions identified during LS ( Table 2 ). All of the 175 intra-abdominal adhesions screened by preoperative USG were predicted with 176 significant accuracy (Table 4 ). This may be because better images were achieved 177 according to technological advances in the field of radiology. Furthermore, we believe an easy-to-use test to identify peri-umbilical adhesions [20] . Unlike our study, USG was 186 performed just before surgery by the surgeons who carried out the operation.
187
In the literature, it has been suggested that adhesions in the lower abdominal 188 region may be less accurately assessed by the preoperative visceral sliding technique, as 189 the repulsive force of respiration may be lacking in the lower one-third of the abdomen 190 [3, 21] .We found that USG recognized adhesions with significantly higher accuracy in 191 the RUQ, LUQ and SPQ regions compared to the lower regions of the abdomen; ie:
192
RLQ and LLQ (p <0.001).
193
We believe that this study may contribute to the literature by further 
